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New single crystal nickel super alloy articles e.g. turbine blades - contain chromium, cobalt, 
molybdenum, tungsten, rhenium, ruthenium, aluminium, titanium, tantalum and hafnium 
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Abstract: 

EP 246082 A 



Ni superalloy single crystal article has the compsn. (in wt.%) Cr 4-6, pref. 4.6-5.6; Co 8-12, pref. 9.7- 
10.3; Mo 1-2.5, pref. 1.4-2.0; W 3-6, pref. 4.8-5.2; Re 1.8-3.2, pref. 2.8-3.2; Al 5-6, pref. 5.3-5.7; Ti 0.5- 
1.5, pref. 0.5-1.0; Ta 7-10 pref. 8-9; Hf 0.08-0.12 and balance Ni. Alloy opt. contains Ru 2.5 max.; 
Mo+W+Re =8.4-10.4; Al+Ti+Ta= 13.8-15.7; and V, C, B and Zr are absent. 
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Specifically, the alloy contains (in wt.%): Cr 4.8, Co 10, Mo 1.5-2.1, W 4.8, Re 2.9, Al 5.2-5.5, and Hf 
0.1; Al+Ti+Ta=15.0 max. Article formed has a microstructure comprising a distribution of gamma 
prime particles in a gamma matrix. USE/ADVANTAGE - As turbine vanes and blades (claimed). Prods, 
have excellent high temp, properties and stability, including oxidn. and corrosion resistance, and are 
easily made using existing techniques. In an example, an article obtd. from the above specific alloy had 
a stress rupture life of 230 hrs. (1800 deg.F - 36000 psi) and 318 hrs. (2000 deg.F - 18000 psi) compared 
to 80-120 hrs. and 84-130 hrs. respectively for prior art alloys. 

0/4 

EP 246082 B 

A nickel-base superalloy single crystal article, characterised in that the alloy compsn. in wt. % consists 
of from about 4.6 to about 5.6% chromium, from about 9.7 to about 10.3% cobalt, from about 1.4 to 
about 2.0% molybdenum, from about 4.8 to about 5.2% tungsten, from about 2.8 to about 3.2% 
rhenium, from about 5.0 to about 5.7% aluminium, from about 0.5 to about 1.1% titanium, from about 
8.0 to about 9.0% tantalum, from about 0.08 to about 0.12% hafnium, balance being nickel, wherein the 
sum of molybdenum plus tungsten plus rhenium is about 8.4 to from about 10.4% and the sum of 
aluminium plus titanium plus tantalum is about 13.8 to about 15.7%, the article being free of vanadium, 
carbon, boron and zirconium, other than as impurities at trace level. (17pp) 

US 4935072 A 

Ni-base single-crystal superalloy contains (wt%) 4-6, pref. 4.6-5.6 Cr; 8-12, pref.9.7-10.3 Co; 1-2.5, 
pref. 1.4-2.0 Mo; 3-6, pref.4.8-5.2 W; 1.8-3.2, pref. 2.8-3.2 Re; 0-2.5 Ru; 5-6, pref. 5.3-5.7 Al; 0.5-1.5, 
pref. 0.5-1.0 Ti; 7-10, pref. 8.0-9.0 Ta; 0.08-0.12 Hf; balance Ni. Sum of Mo + W + Re is 8.4-10.4 and 
sum of Al + Ti is 13.8-15.7, while the alloy is free from C, B, and Zr. Microstructure is of gamma prime 
particles in a gamme matrix. 

USE/ ADVANTAGE - Gas turbine vane or blade, with excellent elevated temp, mechanical properties, 
stability, and corrosion resistance. (12pp)a 
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